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1 . (withdrawn) A woven fiber-containing substrate with a first surface and a second surface 
having integral microscopic surface structures upon at least a portion of at least one of 
its surfaces, wherein said integral microscopic surface structures have projections 
substantially normal to the plane of said fiber-containing substrate, said at least one 
surface comprised of: 

(a) portions having a plurality of substantially unbroken fibers comprising surface 
structures along at least part of the length of said fibers, and wherein said fibers 
have a Roughness Factor greater than or equal to about 1 .10; and 

(b) a chemical mixture, said chemical mixture comprising: 

(i) a fluorocarbon-containing repbllent component, 

(ii) a particulate component, and 

(iii) a crosslinking component; 

wherein said woven fiber-containing substrate exhibits substantially durable water 
repellency following washing, said water repellency being at least about 5 when tested 
according to the 3M Water Repellency Test II (May 1992). 

2. (withdrawn) The fiber-containing substrate of claim 1 wherein said integral microscopic 
surface structures have a size less than about 100 pm. 

3. (withdrawn) The fiber-containing substrate of claim 1 wherein said integral microscopic 
surface structures are present upon at least 10% of at least of one of its surfaces. 

4. (withdrawn) The fiber-containing substrate of claim 1 wherein said integral microscopic 
surface structures are present upon at least 15% of at least of one of its surfaces. 

5. (withdrawn) The fiber-containing substrate of claim 1 wherein said integral microscopic 
surface structures are present upon at least 20% of at least of one of its surfaces. 

6- (withdrawn) The woven fiber-containing substrate of claim 1 wherein said fluorocarbon- 
containing repellent component is comprised of a fluoroacrylate material. 
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7. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said particulate 
component is comprised of particles having an average particle size between about 1 
nm and about 50 gm. 

8. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said particulate 
component is comprised of particles having an average particle size between about 5 
nm and about 1 pm. 

9. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said particulate 
component is comprised of particles having an average particle size between about 10 
nm and about 50 nru 

10. (withdrawn) The fiber-containing substrate of claim 7 wherein said particulate component 
is comprised of at least one material selected from the group consisting of silicates, 
doped silicates, minerals, silicas, polymers, carbon, graphite, metal salts, metal 
powders, silica-coated metal powders, inorganic oxides, and combinations thereof. 

1 1 . (withdrawn) The woven fiber-containing substrate of claim 1 0 wherein said particulate 
component is comprised of a silica-based material, 

1 2. (withdrawn) The fiber-containing substrate of claim 1 1 wherein said silica-based material 
is colloidal silica. 

13. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said crosslinking 
component is comprised of a polyurethane-based material. 

14. (withdrawn) The fiber-containing substrate of claim 1 wherein said fibers have a 
Roughness Factor greater than or equal to about 1.20. 

15. (withdrawn) The fiber-containing substrate of claim 1 wherein said fibers have a 
Roughness Factor greater than or equal to about 1,30. 
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1 6. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits oil repellency of at least about 5 when tested according to AATCC Test Method 
118-2000. 

17. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of 100 when tested according to AATCC Test Method 22-2000. 

1 8. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle (DRA) of less than or equal to about 10.0 degrees. 

1 9. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 70 after 1 home wash when tested according to 
AATCC Test Method 22-2000. 



20. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 70 after 5 home washes when tested according to 
AATCC Test Method 22-2000. 

21 . (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 70 after 10 home washes when tested according to 
AATCC Test Method 22-2000. 

22. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 60 after 20 home washes when tested according to 
AATCC Test Method 22-2000. 

23. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of less than or equal to about 13.0 degrees after 1 
home wash. 

24. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of less than or equal to about 28.0 degrees after 5 
home washes. 
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25. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of less than or equal to about 35.0 degrees after 10 
home washes. 

26. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of less than about 34.5 degrees after 20 home washes. 

27. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 70 after exposure to 2000 Martindale abrasion cycles 
when tested according to AATCC Test Method 22-2000. 

28. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 70 after exposure to 5000 Martindale abrasion cycles 
wnen tested according to AATCC Test Method 22-2000. 

29. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 60 after exposure to 10000 Martindale abrasion cycles 
when tested according to AATCC Test Method 22-2000. 

30. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a spray rating of at least 50 after exposure to 20000 Martindale abrasion cycles 
when tested according to AATCC Test Method 22-2000. 

31 . (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of at less than or equal to 28.0 degrees after exposure 
to 2000 Martindale abrasion cycles. 

32. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of at less than or equal to 35.0 degrees after exposure 
to 5000 Martindale abrasion cycles. 

33. (withdrawn) The woven fiber-containing substrate of claim 1 wherein said substrate 
exhibits a Dynamic Rolling Angle of at less than or equal to 21 .5 degrees after exposure 
to 10000 Martindale abrasion cycles. 
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34. ■ (currently amended) A method of making a fiber-containing substrate with a firofcurfar** 
and j tcmiiJ ourfnr n hn vi n g Int nrjr nl mfefeeeopie surface sfru e twes u po n at least a 
port i on of at least one of ito o u rfoooo, wher e in said i ntogra l- mioroooopic curfciop 
otructuroc hove prbje Ului ib cubctantially n n rmnl t o tho piano of caid fiber containin g 
oubctrato, sa i d a t least one ■ swf a c o compncod of f 

(i) portionc h i -in j a pi 11 ""* 1 / ot-sufestaMaHy unhm k on f i boro compricing ourfac e 
ctructuroo along at loact part of th e le ngth of caid fibers, and wh o r o i n caid fibors 
tovc a Roughnooc Factor groator than n r equa l to about 1.1 0 ; 

comprising the steps of : 

(a) providing a fiber-containing substrate, said substrate having a first surface and a 
second surface; and 

(b) face-finishing at least said first surface of said substrate by exposing said first 
surface to one or more ahrasive surfa ces coated with diamond grit having.an 
average orit size of between about 600 and about 1200 . thereby forming integral 
microscopic surface structures upon said first surface, wherein 

m said integral micros co pic surfac e structures have projections 

substantially normal to the nlane of said fiber-containing substrate, 
and 

said at least first surface is comprised of po rtions having a plurality 
of substantially unbroken fibers comprisin g surface structures 
along at least part of the length of said fibers, and wherein said 
fibers have a Roughness Facto r greater than or equal to about 
1.10. 



Claims 35 - 39 (cancelled) 

40. (currently amended) The method of claim 39 34 wherein said abrasive surfaces are 
comprised of one or more abrasive cylindrical rolls. 

41 . (withdrawn) A method of making a fiber-containing substrate with a first surface and a 
second surface having integral microscopic surface structures upon at least a portion of 
at least one of its surfaces, wherein said integral microscopic surface structures have 
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projections substantially normal to the plane of said fiber-containing substrate, said at 
least one surface comprised of: 

(i) portions having a plurality of substantially unbroken fibers comprising surface 
structures along at least part of the length of said fibers, and wherein said fibers 
have a Roughness Factor greater than or equal to about 1 .10; 

comprising the steps of: 

(a) providing a fiber-containing substrate, said substrate having a first surface and a 
second surface; 

(b) face-finishing at least said first surface of said substrate, thereby forming integral 
microscopic surface structures upon said first surface; and 

(c) applying a chemical mixture to at least said first surface of said substrate, said 
chemical mixture comprising a repellent component. 

42. (withdrawn) The method of claim 41 wherein said face-finishing of step (b) is achieved 
by mechanical treatment, chemical treatment, or combinations thereof. 

43. (withdrawn) The method of claim 42 wherein said face-finishing of step (b) is achieved 
by mechanical treatment. 

44. (withdrawn) The method of claim 43 wherein said mechanical treatment is accomplished 
by exposing at least said first surface to one or more abrasive surfaces. 

45. (withdrawn) The method of claim 44 wherein said one or more abrasive surfaces are 
coated with diamond grit or sandpaper. 

46. • (withdrawn) The method of claim 45 wherein said abrasive surfaces are coated 

with diamond grit having an average grit size of between about 600 and about 1200. 

47. (withdrawn) The method of claim 46 wherein said abrasive surfaces are comprised of 
one or more abrasive cylindrical rolls. 

48. (withdrawn) A method of making a fiber-containing substrate with a first surface and a 
second surface having integral microscopic surface structures upon at least a portion of 
at least one of its surfaces, wherein said integral microscopic surface structures have 
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projections substantially normal to the plane of said fiber-containing substrate, said at 
least one surface comprised of: 

(i) portions having a plurality of substantially unbroken fibers comprising surface 
structures along at least part of the length of said fibers, and wherein said fibers 
have a Roughness Factor greater than or equal to about 1.10; 

comprising the steps of : 

(a) providing a fiber-containing substrate, said substrate having a first surface and a 
second surface; 

(b) face-finishing at least said first surface of said substrate, thereby forming integral 
microscopic surface structures upon said first surface; and 

(c) applying a chemical mixture to at least said first surface, said chemical mixture 
comprising a repellent and a particulate component. 

49. (withdrawn) The method of claim 48 wherein said face-finishing of step (b) is achieved 
by mechanical treatment, chemical treatment, or combinations thereof. 

50. (withdrawn) The method of claim 49 wherein said face-finishing of step (b) is achieved 
by mechanical treatment. 

51 . (withdrawn) The method of claim 50 wherein said mechanical treatment is accomplished 
by exposing at least said first surface to one or more abrasive surfaces. 

52. (withdrawn) The method of claim 51 wherein said one or more abrasive surfaces are 
coated with diamond grit or sandpaper. 

53. (withdrawn) The method of claim 52 wherein said abrasive surfaces are coated 
with diamond grit having an average grit size of between about 600 and about 1200. 

54. (withdrawn) The method of claim 53 wherein said abrasive surfaces are comprised of 
one or more abrasive cylindrical rolls. 

55. (withdrawn) A method of making a fiber-containing substrate with a first surface and a 
second surface having integral microscopic surface structures upon at least a portion of 
at least one of its surfaces, wherein said integral microscopic surface structures have 

8 



PAGE 9/17 * RCVD AT 11/27/2006 4:03:58 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/41 * DNIS:2738300 * CSID:!645031999 * DURATION (mm-ss):02-52 



11/27/2006 17:08 



8645031999 



MILLIKEN LEGAL 



PAGE 



U.S. PTO Customer No. 25280 



Case# 5716 



projections substantially normal to the plane of said fiber-containing substrate, said at 
least one surface comprised of: 

(i) portions having a plurality of substantially unbroken fibers comprising surface 
structures along at least part of the length of said fibers, and wherein said fibers 
have a Roughness Factor greater than or equal to about 1 .1 0; 

comprising the steps of : 

(a) providing a fiber-containing substrate, said substrate having a first surface and a 
second surface; 

(b) face-finishing at least said first surface of said substrate, thereby forming integral 
microscopic surface structures upon said first surface; 

(c) applying a first chemical mixture to at least said first surface, said first chemical 
mixture comprising a particulate component; and 

(d) subsequently applying a second chemical mixture to at least said first surface, 
said second chemical mixture comprising a repellent component. 

56. (withdrawn) The method of claim 55 wherein said face-finishing of step (b) is achieved 
by mechanical treatment, chemical treatment, or combinations thereof. 

57. (withdrawn) The method of claim 56 wherein said face-finishing of step (b) is achieved 
by mechanical treatment. 

58. (withdrawn) The method of claim 57 wherein said mechanical treatment is accomplished 
by exposing at least said first surface to one or more abrasive surfaces. 

59. (withdrawn) The method of claim 58 wherein said one or more abrasive surfaces are 
coated with diamond grit or sandpaper. 

60. (withdrawn) The method of claim 59 wherein said abrasive surfaces are coated 
with diamond grit having an average grit size of between about 600 and about 1200. 

61 . (withdrawn) The method of claim 60 wherein said abrasive surfaces are comprised of 
one or more abrasive cylindrical rolls. 
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62. (withdrawn) A method of making a fiber-containing substrate with a first surface and a 
second surface having integral microscopic surface structures upon at least a portion of 
at least one of its surfaces, wherein said integral microscopic surface structures have 
projections substantially normal to the plane of said fiber-containing substrate, said at 
least one surface comprised of: 

(i) portions having a plurality of substantially unbroken fibers comprising surface 
structures along at least part of the length of said fibers, and wherein said fibers 
have a Roughness Factor greater than or equal to about 1.10; 
comprising the steps of : 

(a) providing a fiber-containing substrate, said substrate having a first surface and a 
second surface; 

(b) face-finishing at least said first surface of said substrate, thereby forming integral 
microscopic surface structures upon said first surface; 

(c) applying a first chemical mixture to at least said first surface, said first chemical 
mixture comprising a repellent component; and 

(d) subsequently applying a second chemical mixture to at least said first surface, 
said second chemical mixture comprising a repellent component and a 
particulate component. 

63. (withdrawn) The method of claim 62 wherein said face-finishing of step (b) is achieved 
by mechanical treatment, chemical treatment, or combinations thereof. 

64. (withdrawn) The method of claim 63 wherein said face-finishing of step (b) is achieved 
by mechanical treatment 

65. (withdrawn) The method of claim 64 wherein said mechanical treatment is accomplished 
by exposing at least said first surface to one or more abrasive surfaces. 

66. (withdrawn) The method of claim 65 wherein said one or more abrasive surfaces are 
coated with diamond grit or sandpaper. 

67. (withdrawn) The method of claim 66 wherein said abrasive surfaces are coated 
with diamond grit having an average grit size of between about 600 and about 1200, 
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68. (withdrawn) The method of claim 67 wherein said abrasive surfaces are comprised of 
one or more abrasive cylindrical rolls. 

69. (withdrawn) A method of making a composite textile substrate comprising the steps of: 
(a) providing at least one layer of a fiber-containing substrate with a first surface and 

a second surface having integral microscopic surface structures upon at least a 
portion of at least one of its surfaces, wherein said integral microscopic surface 
structures have projections substantially normal to the plane of said fiber- 
containing substrate, said at least one surface comprised of: 
(i) portions having a plurality of substantially unbroken fibers comprising surface 
structures along at least part of the length of said fibers, and wherein said fibers 
have a Roughness Factor greater than or equal to about 1.10; 

(b) providing at least one additional layer of material selected from the group 
consisting of fiber-containing substrates, films, coatings, foams, reinforcing 
substrates, and adhesives; and 

(c) joining the layers of step (aj and step (b) together. 

70. (withdrawn) The method of claim 69 wherein said joining step of (c) is achieved using 
adhesive, heat lamination, and combinations thereof. 
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